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(Department of Pima) i Batata edulis, Sullana (Department of Pima) i Bidens sp.,
Sullana. '

Saissetia hemisph(Erica Targ.
This well-known coccid is of quite general occurrence in Peru, but

as a rule the individuals are rather scattering, there often being only
one or two on a single leaf or stem. Rarely, indeed, is it found in
masses and even in such cases the individuals are soon killed off by
parasites, so that a heavy infestation, with its consequent damage to
the host, is very unusual.

Recorded as follows: on Asparagus officinalis, Piura; Pl1l11lieria sp., Pima;
Baccharis sp., Peren6 Colony (interior of Peru); Tessaria sp.) PE'rene Colony;
Bignonia stallS, Piura and Lima.

Saissetia olere Bern.
While the female of this species is common in many parts of Peru,

the males have been seen here upon only a single occasion. On July
15, 1913, the writer collected hundreds of male propup::e on the under-
sides of the leaves of Asclepias curassavica at Chosica, from which
many perfect males emerged within the next few days. Hitherto,
California is the only locality from which the males have been reported
(see Bulletin no. 223, Calif. Agricultural Experiment Station by H. J.
Quayle and E. W. Rust), and it is of much interest to the writer
again to be able to record them, especially at such a distance from
where they were originally found.

S. olelF.has been noted as follows by this office; on cotton (G. peru~ianum), Somate
(Department of Piura), and at Catacaos; on cotton, Vital' (ncar Arequipa), and
Coscomba (ncar Pillra); on Nerium oleander, Lima; on Asclepias curassavica, Lima,
and Chosica'

THE ECONOMIC STATUS OF THE FUNGOUS DISEASES OF
.INSECTS

By R. Vi'. GLASER, Bureau of Entomology

There can be no doubt that at certain times of the year, under
certain conditions, epidemics of fungous diseases naturally contribute
much toward controlling noxious insects. This, however, is a balance
established by nature of her own accord. Can we help her?

Let us suppose that a given locality is heavily infested by a noxious
insect; also that a number of individuals in this locality have died
from fungus parasitism and, lastly, that we have found an infested
locality free from such a fungus. We will naturally ask ourselves the
following questions:

(1) Can we cultivate this fungus?
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(2) Can we introduce it into the infested locality where it is not
known to occur?

(3) Will the fungus establish itself and will it spread and become
effective?

On the whole, a favorable answer can be given to the first two ques-
tions. Many of the parasitic fungi have been cultivated on artificial
media or on living insects kept in confinement. Such fungi have been
introduced among healthy insects when the occasion warranted such
procedure. The third question, however, has offered difficulties which
in most cases have been insurmountable. Fungi are very dependent
upon external conditions and in many cases the apparent absence of a
particular fungus in a locality is usually an index of conditions unfavor-
able for its development, and an artificial introduction will be useless.
If a fungus does establish itself in a locality it may not spread far
from the centers of artificial infection, showing that conditions are
favorable in and near the centers of infectioll, but llOt beyond them.
A certain amount of success has been achieved in one case and I will
give an account of this after having presented some of the difficulties
which were encountered by competent investigators who showed
that in general the economic value of certain fungi has been over-
estimated.

In 1892, Franz Tangl, at one time interested in this subject, and
now a well known physiologist at the University of Budapest, per-
formed some infection experiments on nun moth caterpillars by using
spore emulsions of Botrytis bassiana. In the laboratory the expel'i-
ments succeeded, since all of the infected caterpillars died of "mus-
cardine." Infection experiments in nature, however, where infested
trees were thoroughly sprayed with spore emulsions, gave negative
results. The nun moth caterpillars flourished as before. V. Tubeuf,
who has done a great deal of work on caterpillar diseases, tried a series
of similar experiments, and likewise obtained negative results when he
tried to infect caterpillars in nature with Cordyceps militaris.

Recently Billings and Glenn (1911) in attempting the artificial use
of Sporotrichum globuliferum, the etiological factor of the white fungus
disease of chinch bugs in Kansas, have reached very similar conclusions.
In a summary of their experiments, they say:

(1) "In fields where the natural presence of the fungus is plainly
evident, its effect on the bugs cannot be accelerated to any appreciable
degree by the artificial introduction of spores.

(2) "In fields where the fungus is not in evidence spores introduced
artificially have no measurable effect.

(3) "Apparent absence of the fungus among chinch bugs in a field
is evidence of unfavorable conditions rather than lack of fungous spores.
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(4) "Laboratory experiments can be made to prove that artificial
infection accomplishes results upon bugs confined in cramped quarters
and without food} but in the field} where fresh and usually drier air
prevails and food is abundant, an entirely different situation is pre-
sented. "

In 1912, Morrill and Back performed a large series of experiments in
Florida to determine whether or not fungi could be used artificially in
suppressing the white fly in the citrus groves. It has been known that
fungous diseases are very important factors in the natural control of
this insect. The most important species of fungi in this respect are
LEgerita webberi Fawcett, the brown fungus} Aschersonia aleyrodis
Webber, the red fungus, and Aschersonia jlavocitrina, the yellow
fungus.

In attempting to use the above fungi artificially Morrill and Back
concluded that:

(1) "The fungus parasites thrive only under suitable weather
conditions during a period of about three months each year; generally
speaking the summer months in the case of the two Aschersonias and
the fall months in the case of the brown fungus.

(2) "Under natural conditions, without artificial assistance in
spreading, the fungi have ordinarily} in favored localities, controlled
the white fly to the extent of about one-third of a complete remedy
throu!!;h a series of years.

(3) "The infections secured by artificial means of introducing
fungi, while successful in introducing the fungi, have thus far proved
of little or no avail in increasing their efficacy after they have once
become generally established in a grove.

(4) "Experiments by the authors, and by citrus growers in coopera-
tion with the.authors, involving the treatment of thousands of trees
with suitable" checks" or "controls" have shown that when fungus
(red or yellow Aschersonia) even in small quantities is present in a
grove, there is no certainty that from three to six applications of fungus
spores in water solution will result in an increased abundance of the
infection on the treated blocks of trees by the end of the season.' In
some of the most important and carefully planned and executed experi-
ments, the fungus has increased more rapidly in sections of the groves
which were not sprayed with spore solutions than in the experimental
blocks. "

We must now consider Entomophthora aulicce, the brown-tail fungus,
which is the only case familiar to me where an artificial use of a fungus
has proved successful to a certain extent. Speare and Colley, the
authors of a paper on this subject in 1912, say that it can not be re-
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garded as a "cure all" for the brown-tail moth, but is very important
as a powerful check.

They give the following directions for the use of the fungus: "The
Entomophthora under consideration may be used effectively in the
spring and early summer, when the larvre have left their nests and in
the autumn for several weeks before the webs of the new broods are
closed for the winter. During both of these periods the rapid spread
of the disease is largely dependent on weather conditions, and when
these conditions-warm· nights ancl damp atmosphere-favor the
growth of the fungus, artificial distribution yields truly satisfactory
results, and may bring about enormous and widespread destruction."

"In the spring, when the caterpillars arc scattered all over
the trees, it is comparatively easy to place the infected larvre in among
them, but in the autumn, when they are localized, feeding in the
immediate vicinity Dfthe nest, it is necessary to infect individual nests.
Experience seems to point to the autumn, however, a8 the more advan-
tageous time to start the artificial epidemic. "

A detailed account of the methods .used for the propagation and
dispersion of the brown-tail fungus will be found in the paper of these
authors. Suffice it to say that the fungus has accomplished much
good and when the proper conditions for its introduction are selected,
a destruction of from 63 to 100 per cent. of the caterpillars in the
planted areas can be depended upon. An intclligent use of the brown-
tail fungus should be encouraged, for the results obtained in Massachu-
setts during the last two or three years justify a serious consideration
of the matter. Professor Roland Thaxter, the well-known crypto-
gamic botanist, told me that he could not think of any way in which
the State Forester of Massachusetts could spend a few thousand
dollars a year to better advantage than in the propagation and dis-
persion of the brown-tail fungus.

ON THE CAPTURE OF LIVING INSECTS BY THE CORN-
FIELD ANT (LASIUS NIGER AMERICANUS)

By \\'EHLEY P. FLIXT

During some experimental work on the corn-root aphis done at
Bloomington, Ill., in the summer of 1909, the movements of Lasius
americanus were closely observed every night for nearly two months
by Mr. G. E. Sandels and myself. It was frequently noticed that on
warm nights, when these ants were very active, they would attack
and kill many small insects that came near their nests. This was
first seen on a very warm night in August, when a large nest of ants
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